This paper aims to understand the relation between contemporaneous stock market returns and investor sentiments in Indian context. The analysis is done for daily data over a range of five years. Market measure proxies of investor sentiments including the market mood index and the volatility index are examined to explore their nature of association with the stock market returns. The results show that changes in sentiments have a higher explanatory power than sentiments at level when determining statistically significant relation with stock market returns. While the market mood index indicating optimism is positively related with stock returns, the VIX index also referred to as the fear guard index has a negative relation with stock returns. Moreover the market mood index seems to granger cause stock market returns and exhibit a long run association with stock market returns. With presence of sentiments impacting stock market returns established, more studies in context of developing countries are needed to understand the temporal dynamics between sentiments and stock markets.
INTRODUCTION
History of stock markets is full of events with dramatic price movements which have become debatable topics for scholars and practitioners (Baker and Wurgler, 2006) . Behavioral finance studies started getting attention in the 1980s as the classical theory of efficient market hypothesis (EMH) failed to explain excess volatility in the markets (Shiller et al., 1984) . During the 1980s, scholars from the behavioral finance school of thought tested the market mispricing in various ways. The focus of the studies was to explain and predict stock market movement which could not be justified solely by economic fundamental fluctuations. The studies left the role of sentiments as implicit (Baker and Wurgler, 2007) . In 1990s the focus shifted to analyzing the role of investor sentiments (IS) in predicting stock market movements. The market mispricing was attributable to two assumptions. First was the noise trader approach, consisting of investors subjected to having sentiments and acting on noise in various forms of uncertainty . The first formal theory in this area was by (De Long et al., 1990) named as DSSW theory, followed by (Barberis et al., 1998) who developed an IS model focusing on earnings forecast belief formation. The second assumption was the limit to arbitrage by rational traders who are unable to correct the prevailing mispricing due to various costs (Shleifer and Vishny, 1997) .
Majority of the studies on IS are concentrated on developed markets, primarily US followed by developed European countries. With ease of data availability on small investors, high involvement of individual in stock market activity and assumption of small investors as noise traders, the proxies for IS studies on US markets, have focused on explaining and predicting stock markets by analyzing individual retail investor behavior (Kling and Gao, 2008) . The robustness of IS proxies developed for US market needs to be examined in markets of developing countries characterized by different investor profile (Finter et al., 2012) . Being a developing economy, Indian capital markets have different characteristics compared with developed markets like US. With a period of reforms starting in 1991 through liberalization, globalization and privatization (LPG) policy, the markets went through reformatory changes to come at par with other developed markets. With a history of scams and insider trading, Indian individual retail investors have shied away from investing in capital markets (Das and Pattanayak, 2013) . It is the foreign institutional investors (FIIs) who have a dominant role, almost 70%, in capital market activity in India (Nayyar, 2015) . The wide disparity in the stock market movement and increasing interest of FIIs in Indian markets urges the need to analyze factors contributing to capital market movements. Factors like dominance of few players, excess volatility and lack of clarity on regulatory provisions have also impacted functioning of Indian capital markets (Das and Pattanayak, 2013) . With lack of comprehensive studies in analyzing investor behavior in India, it is difficult to comment on the exact nature of the factors leading to change in investor attitudes. The biggest impediment in analyzing sentiments is the lack of a well-defined proxy to measure sentiments in Indian context. Since the sentiments are not directly observable, it remains a question of whether it is optimism or fear which impacts the markets.
This study contributes to the existing literature of relation between IS and stock markets, by utilizing two Indian sentiment measures to reflect both optimistic and pessimistic sentiments. The study has used the volatility index (VIX) and a recently developed aggregate sentiment index called market mood index (MMI) for the analysis. The need and motivation for this study is driven to examine the impact of sentiments on stock returns so as to understand Indian capital market behavior. Moreover, inadequate studies in Indian context make it more imperative to analyze investor behavior so that policy makers can understand investor concerns.
The study shows that IS have a statistically significant relation with stock market returns. Changes in VIX have a higher explanatory power for contemporaneous stock returns in comparison to changes in MMI. However, MMI granger causes stock market returns and exhibited a long run association with stock market returns.
The article is structured as follows. Section 2 discusses a brief literature on the measures of sentiments and prominent studies in this area. Section 3 mentions the data sourced. Section 4 discusses the methodology adopted and the analysis done, followed by the conclusion in Section 5.
LITERATURE REVIEW
With the establishment of presence of IS impacting stock markets, two prominent approaches developed to measure IS. First was the bottom up approach, which empirically examined the impact of sentiments on aggregate stock prices. The second was the top down approach which examined the characteristics of stocks most subjected to sentiments (Baker and Wurgler, 2006) .
Due to an imprecise and abstract construct of sentiment, the research in measuring sentiments is subjected to a lot of controversy (Qui, 2004) . Over the last fifteen years, three types of measures have developed to measure IS including market based measures, direct survey methods and sentiment analysis. This paper is not a comprehensive review of the available measures of investor sentiment proxies but briefly summarizes only the indirect market measure and direct survey method proxies of IS.
The market based measures are an indirect way of measuring sentiments. Measures like closed end fund discount (Lee et al., 1991) ; IPO returns and volume (Ritter, 1991) , (Cornelli et al., 2006) ; net mutual fund redemption (Neal and Wheatley, 1998) , (Brown et al., 2003) , (Frazzini and Lamont, 2006) and dividend premium (Baker and Wurgler, 2004) fall under the market based measures. Another branch of market based measures focused on direct equity market measures like market liquidity (Baker and Stein, 2004) , put call volume trading ratio (Wang et al., 2006) , buy sell imbalance ratio (Kumar and Lee, 2006) and total equity issues to overall total issues (Baker and Wurgler, 2000) . However, these measures failed to give consistent results and were categorized as more of a data mining exercise (Qiu and Welch, 2004) . To overcome the limitation and controversies of individual market measure proxies, (Baker and Wurgler, 2006 ) developed a composite sentiment index to measure IS. They identified six proxies of IS which could explain the variation in stock returns. Their approach of developing a composite index has been adopted in many studies including those of (Chen et al., 2010) , (Finter et al., 2012) and (Chen et al., 2014) for developed markets of US, Hong Kong, Germany, France, Canada, Japan etc. Apart from the composite sentiment index, market performance indices have also developed to measure IS. Prominent among them are bearish sentiment index (Solt and Statman, 1988) , ARMS index (Wang et al., 2006) and volatility index called as VIX (Baker and Wurgler, 2007) . These empirical studies have exhibited an agreement of a relationship between sentiments and returns. With pessimistic sentiments, the returns show a negative association and with optimistic sentiments they exhibit a positive association.
However, due to the controversies and lack of consistent results, a direct approach of measuring sentiments known as the survey approach also developed. The survey approach enabled to measure direct response to a set of questions pertaining to a specific variable. Prominent surveys being used in US studies are the American association of individual investors (AAII) and investors Intelligence (II) as IS proxies to predict stock market movement (Brown and Cliff, 2004) , (Zwergel and Klein, 2006) , (Verma and Verma, 2008) , (Verma and Soydemir, 2009 ) along with Michigan consumer confidence survey (Qiu and Welch, 2004) . Another survey being widely used is sentix representing responses of German stock market participants (Schmeling, 2007) , (Heiden et al., 2013) and (Bormann, 2013) . However the survey approach is subjected of not being able to capture true behavior as the survey response and actual trading behavior might be different. Moreover, how representative the survey participants are of the target investors being surveyed is also a major limitation.
Some studies have developed a composite index with a combination of direct and indirect measures (Finter et al., 2012) .With both the measures being widely used as IS proxies and giving mixed results, it becomes difficult to define which measure is the most accurate measure. Moreover both the measures pose challenges of implementing in different geographies with unique investor profiles and demographics.
In Indian context, there is no unique well-defined composite index for measuring sentiments. Few studies have tried to build composite sentiment index following the (Baker and Wurgler, 2007) approach but have given mixed results. Prominent studies among them are (Chandra and Thenmozhi, 2013) , (Kumari and Mahakud, 2015) , and (Dash and Dash, 2016) . With FIIs dominating the Indian capital markets, survey based measures do not provide a sound approach of measuring sentiments (Kumari and Mahakud, 2015) . Hence this study has not used survey based measures as proxies of IS. To examine the relationship between sentiments and return empirically, volatility index (VIX) and a recently developed composite index by ETNOW and small case called market mood index (MMI) are used in this study.
Based on the existing theory of IS having an association with returns, this study examines below aspects:
1. Contemporaneous relation of current stock market returns and IS 2. Nature of causality between current stock returns and IS 3. Temporal dynamics between current stock returns and IS
The methodology and the components of the index are mentioned in the next section describing the data variables.
DATA
Daily data for stock market returns and proxies for IS are taken over the sample period of 13th March 2012 till 31st January 2017 to empirically test the hypothesis. Below is the explanation of the variables taken.
Returns of stock markets (Dependent Variable)
For analyzing stock market returns, the returns of the national stock exchange (NSE) are examined in the study. NSE is India's largest and the first demutualized stock exchange. The benchmark index is the Nifty 50 consisting of 50 stocks covering over 13 sectors. It is calculated as a free float market capitalization weighted index. The study has also considered the industry specific stock indices along with value weighted stock indices to examine impact of investor sentiment on them. The industry specific indexes include automobile, pharmaceutical, consumption and fast moving consumer goods. Nifty midcap and small cap are the value weighted indexes being used. The returns are defined as: = ( −1 ) * 100.
Sentiment proxies:
The variables taken for measurement of sentiment index are defined below
MMI composite index
It is a composite index developed by ETNOW and small case (ETNOW, 2017) and is sourced directly from the experts who have developed the index. The index is computed by taking seven components including net open interest of FIIs in index futures, implied volatility of one month Nifty options, skewness by difference between implied volatilities of Nifty over the market put and call options, momentum of Nifty index, modified arms index, price strength and the demand for gold. To construct the index, the components are normalized on a scale of 0-100 and given equal weights. An index value of below 50 indicates fear whereas an index value of above 50 indicates greed.
VIX
Studies on developed markets have established a significant relation between volatility index (VIX) and returns. When examined in Indian context (Bagchi, 2012) , similar results were obtained. It is considered as an investor fear guard for US markets and when examined maintained the same status for BRIC countries (Sarwar, 2012) . Studies have shown that VIX and index returns are inversely related. With ease of data availability and a proxy of sentiments, it can help explain the role of IS in Indian stock markets. The data on Indian VIX is sourced from the NSE website available on a daily basis. It is reported in percentage basis and reflects the near term market expectations.
Figure 1a and 1b: Co-movement of Nifty with the IS proxies
Source: NSE website, MMI website Source: NSE website
From the figures it can be seen that Nifty and MMI have a positive co movement whereas Nifty and VIX seem to have an inverse relation. The descriptive statistics for the stock returns and IS proxies are given in Table 1 below. To understand if there is any relation between IS proxies and the stock returns, a correlation matrix is constructed to check for preliminary analysis. While MMI is a positive indicator for current stock returns, VIX index indicate fear and are negatively related to current stock returns. Table 2 below shows the correlation matric with Part A showing the correlation between level series and Part B between changes in series.
Since MMI is a positive indicator and VIX is a fear indicator, they have a positive and negative correlation with the index returns respectively at both level and change series. Though the correlation of Nifty returns is less with IS proxies, it is high with changes in IS proxies. The next section, explains the methodology in empirically examining the relationship between returns and IS proxies.
METHODOLOGY AND ANALYSIS
The method of ordinary least squares (OLS) is employed to perform the empirical analysis of examining the relationship between stock market returns and IS. Newey West standard error method in OLS is used to deal with autocorrelation and heteroscedasticity. Below equation is tested using Eviews software.
Where is the return at month t, is the value of the sentiment proxy at time t, ℎ is the value of the change in sentiment proxy at time t, and is the error term. The equations 1 and 2 are examined separately so as to understand which equation has a higher explanatory power. The study has not included the impact of other macro variables to examine the relation between stock returns and IS proxy for two reasons. Firstly, the sentiment proxies taken reflect the feeling of optimism and pessimism among the investors. The market measures of sentiment proxies taken indirectly capture the influence of macro factors as well. Secondly, since the study is performed on daily frequency data, there is limitation of daily macro data availability for the analysis.
Current stock return and sentiment relationship
With graphical and correlation evidence in favor of stock return and sentiment relationship, the formal analysis of analyzing the strength of the association is done through regression analysis. Table 3 shows the regression analysis with the dependent variable as returns and independent variable as MMI and VIX separately. Equation 1 with MMI and VIX as independent variables is examined in Part A and B. Equation 2 with changes in MMI and VIX as independent variables is examined in Part C and D. The results for IS proxies at level show a positive relation of stock returns with MMI and a negative relation with VIX. The sentiment variables at level and at changes, are significant in explaining stock market returns. However, the Adj R 2 is more for changes in IS proxies more than IS proxies at level. It shows that changes in sentiments explain stock returns with a higher power as compared to sentiments at level. The Adj R 2 is higher for changes in VIX than MMI for explaining the relation with stock market.
For changes in MMI, which shows optimism in the market, the model equation exhibits an Adj R 2 of 29% with Nifty index. For all the sectors, sentiment variable is positive and statistically significant. It shows that the current market returns increase with increase in sentiments. Sectors like automobile and consumption depicted through auto and consumption index also show a significant Adj R 2 of over 20%. For sectors like FMCG and Pharma, though the sentiment variable is significant but the Adj R 2 is low. The reasons can be attributable to the nature of FMCG sector which is non speculative in nature and pharma sector which is highly regulated. Examining the value weighted indexes of small cap and mid cap indexes, the sentiment variable is significant with a high Adj R 2 of 25.8% and 28.8% respectively.
For changes in VIX, which also demonstrates investor fear, the sentiment variable exhibits a negative statistical significant relation. Changes in VIX give a higher explanation as the Adj R 2 is higher. The reasons could be attributable to fear and pessimism impacting investor behavior more than optimism.
Granger causality
The regression results have given evidence in favor of a statistically significant relationship between market returns and changes in sentiments. However, they are silent on explaining the nature of causality between the two. For that, granger causality tests provide a simple tool to examine the nature of dependence between stock returns and IS. For running the granger causality tests, the data series should be stationary. The ADF unit root test, with trend and intercept showed evidence of returns and level series of IS proxies to be stationary. The null hypothesis in granger causality tests are that the series do not granger cause each other. The null hypothesis is tested using the F statistic. When the p values is less than 5%, the null hypothesis is rejected. Table 4 below shows the granger causality tests with lag period of 2 days. The results of granger causality give interesting insights for both the IS proxies. With respect to the MMI proxy, the null hypothesis of stock returns do not granger causing MMI is failed to be rejected. However, the null hypothesis of MMI do not granger causing stock market returns is rejected since the p values are above 5%. It can be observed that sentiments do effect stock market returns.
Similarly examining the VIX proxy, contrasting results were obtained. The null hypothesis of Nifty returns and VIX not granger causing each other is failed to be rejected since the p value is less than 5%. Similar results were obtained for value weighted indexes of small cap and mid cap stocks. However, this result does not hold for other index returns and the tests show inconclusive results. The null hypothesis of no granger causality of VIX with automobile, consumption, fmcg and pharma sectorial indices is rejected as the p value is more than 5%. The null hypothesis of no granger causality of index returns with VIX is rejected for only automobile and fmcg sectorial indices.
Apart from the nature of causality and association between market returns and sentiments, it is also necessary to understand the nature of temporal relations between the series.
Temporal association between stock returns and sentiment measures
With the nature of causation examined, this section explores the temporal dynamics with long and short run causality between the data series. All the stock market index value are non-stationary at level (Results shown below), but there logarithm difference i.e. return series of the stock market index values are stationary. Hence all the stock market index values are integrated of the same order i.e. I(1). However, the sentiment proxy series are not stationary at level and integrated of order I (0). Since the stock market index series and IS proxy index series are not integrated of the same order, Johansen cointegration tests cannot be used. To analyze the long term temporal dynamics, auto regression distributed lag (ARDL) technique is used since the series are integrated of order I (1) and 1(0). The ARDL tests are done on three data series. For sentiment proxy, MMI and VIX are used whereas for stock market series only Nifty index is taken to examine the relation. The optimal lag length is selected directly using ARDL method of regression in Eviews.
The equation for the ARDL regression equation is given below: Figure 2 shows the model selection summary with Hannan Quinn criteria graph. The lower the value, the better is the model. The top two models have 4 lags in the dependent variable for Equation 1 and 2 lags in dependent variable for Equation 2. The cointegration and long run relationships defined by the ARDL estimates can be checked by using Bound test based on the Pesaran, Shin and Smith model. The null hypothesis of the bound test is that there is no long run association between the market index and sentiment measure. If the value of F statistic is below the upper and lower value of the bound test Pesaran critical values, then the null hypothesis is failed to be rejected. The results of the bound test are given in table 5 below. 
CONCLUSION
This study aims to explain the relationship between IS and stock market returns. The study is unique in two ways. Firstly it uses a different IS proxy for measuring optimism which is developed using equal weights. Secondly it uses daily data frequency in analyzing nature of IS and their relation with stock market returns. Most of the studies have used monthly data due to data constraints. The analysis in the study have exhibited IS having a significant relation with stock market returns. MMI index has a statistically significant positive relation whereas VIX has a statistically significant negative relation with stock market returns. Examining the nature of relation between IS and stock market returns, further analysis of granger causality and temporal dynamics have given interesting results. While MMI does clearly granger causes returns of all stock market indices examined under study, VIX gave mixed results. Moreover, only one way causality was observed with sentiments granger causing returns and not the other way around. Examining the nature of temporal dynamics, MMI exhibited a long run association with stock market returns using the ARDL bound test. VIX measure showed no long term association with stock market returns. The results of the study offer scope for future studies. With presence of significant and long run association of MMI with stock market, future studies can be done to explore the forecasting ability of IS on stock market returns. Moreover, profitable trading strategies can be devised based on IS.
